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ECONOMIC PORK PRODUCTION FOR THE AMERICAN CORN BELT.
1. THE DEVELOPMENT OF THE AMERICAN HOG.
The word " swine" is  applied to three fam ilies o f animal’ be­
longing to the group Suinae, v i s . ,  Hippopotamidae, Suidae and D icot- 
y lidae , represented by the hippopotamus, wild boar and peccary re­
spectively . These are the bunodont artiodactyle ungulates or even­
toed, hoofed, placental mammals with tuberculated teeth, as d is -»
tinguished from the eventoed, hoofed placental mammals with ridged 
teeth,among which are c la s s if ie d  camels, ca tt le , sheep, deer, etc.
The Hippopotamidae and Suidae, in their undomesticated forms, 
are confined to the Old World, and the Dicotylidae are found only 
in America. In the family Suidae, or true swine, are included the, 
three gen ii,su s— the wild hogs o f  Europe, Asia and A frica, from 
which the domestic hog has descended; Babirousa, found in the is ­
lands o f the Indian Ocean and possessing curved, horn-liKe teeth; 
and Phacocoerus,- the wart-hogs and wood-swine o f  A frica. By far 
the largest and most important o f these three is  the genuus Sus.
It  is  made up o f th^esub-genera o f which Sus proper is  the most 
important, while Sus salvanius ( the small pig o f Nepal and Bhutan, 
sometimes ca lled  Porcula) and Potamochoerus , the African river-hogs,
e -  -  «... ; \
are o f l i t t l e  in terest economically. A ll members o f  th is  genuus 
are distinguished from other suidae by the coloration  o f their 
young, which are dark brown with longitudinal stripes u n til sever- 
al months old . This character is  sometimes observed in the young o f 
our domestic p igs,ind icating  that they have descended from some o f
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the Sus species. The most important species o f Sus proper are S. 
scro fa - the wild hoar, which formerly ranged throughout Europe and 
eastward to Hindostan; S. v ittatus o f  Java; S. cristatus o f  Hindo- 
stan, and several other? which are found wild in  North A frica , New 
Guinea, Celebes, Japan and the East India Islands. Nathusius has 
divided the d iffe ren t species o f  Sus proper into two groups: the
S. scrofa  group includes a l l  forms which are related to or have de­
scended from the wild boar; the S, indica group is  made up o f  the 
small domestic breeds o f  China and Siam, the Neapolitan pig o f  
Ita ly  and the Andalusian and Hungarian breeds o f southeastern Eur­
ope and Turkey.
The wild Sus scrofa  is  s t i l l  found in  some parts o f Germany,
Denmark, I ta ly , Greece, Asia Minor and A frica# but is  becoming
rapidly exterminated. Domestic breeds resembling th is  type were
kept in  central and northern Europe u n til a few decades ago. Of the 
0
wild boar, Low says ,“his shin is  covered with coarse hairs or b r is ­
t le s  but with a so ft  wool intermixed and with coarser and longer 
b r is t le s  upon the neck and spine, which he erects when in anger.
He is  a very bold and powerful creature, and becomes more fie rce  
and in d ocile  with age. He feeds on herbs and delights in  roots , 
which his nice sense o f  smell and touch enables him to find beneath 
the surface. He feeds , too , on animal substances as worms and 
larvae, which he finds underground, on the eggs o f b irds and on the 
young o f  animals which he comes upon in  his progress, and even on 
snakes, which, though yeenomous, he attacks with impunity. He eats, 
too , o f  carrion , but ra re ly , and perhaps only when pressed by hun-_
#  See 1 & 2 Appendix.
9 Domestic Animals o f  Great B ritain .
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ger. lik e  other hoofed animals that secure themselves by f l ig h t ,
he dwells in  moist and shady places, which he quits in  search o f
\
food when the shades o f  evening f a l l ,  and he employs the night in  
search o f  food , grubbing up the ground in  long ridges. He is  sw ift
o f  fo o t ,  keeping pace fo r  a time with a horse at speed.....................
He b ites  with prodigious force  and in f l i c t s  desperate wounds with 
his sharp and crooked tusks. The spinous processes o f  the vertebrae 
o f  the neck and back are o f  great size and strength, and large 
muscles attached to them and the cranium give a prodigious power 
to the neck, whose strength is  further increased by i t s  shortness 
and l i t t l e  f l e x ib i l i t y .  His fore limbs are short and his face is  
prolonged, that, in  digging, he may reach below the plane o f  the 
surface on which he stands; his face is  wedge-shaped, that i t  may 
the better penetrate the ground, and terminates in a movable d isc 
o f  strong ca rtila g e , furnished largely  with nerves to give i t  sensi­
b i l i t y .  The eyes are small and sunk.......................  and the tusks o f
the male curve upwards before the o rb its . The height and strength 
o f  h is haunch and limbs enable him to throw forward his body with
vast f o r c e ; ......................... and h is  strong jaws enable him to . sieze
ob jects  with 3ueh force  that a b ite  o f  no animal is  more dangerous.
...........He frequently reaches the age o f th irty  years................... I f
the wild pigs be taken from their mothers in the woods, they become
nearly as d ocile  as the domesticated races ............. and those char-
pacters which f i t  them fo r  a state o f  lib e r ty  disfcapear, as i f  in 
obedience to some natural law. When the Wild Hog is  subjected to
domestication these changes, amongst others, take p lace . The ears 
...........become less  movable; the formidable tusks o f the male dimin-
ish ; the muscles o f the neck become less  developed and the head be­
comes more prone; the back and lo in s  become more loSjg, the body is  
rendered more capacious and the limbs become shorter,#  less  muscu­
lar and placed at a greater la tera l distance from one another; and 
anatomy shows that the stomach and in testin a l canal have been ex­
tended,..........  They are more in satiate  o f  food , and the tendency to
the secretion  o f  fa t  increases in  greater proportion than the tend­
ency to the production o f muscle and bone. They become diurnal in
their habits............... The female brings forth  her young more frequent
ly  and in greater numbers.“ The period o f  gestation  in the wild and 
domestic sow is  the same, v i z . , sixteen weeks, and the two types 
breed, frequently together and produce f e r t i l e  young.
Of the Sus Indica groupwhich is  found only in the domestic 
state, the most fam iliar representative is  the small Chinese or Siam­
ese p ig , and i t  is  th is form which has contributed much to the de­
velopment o f  our modern breeds from unimproved types. I t  is  b e lie v - 
0
ed that these animals have been kept in a domesticated condition
since at least 3050 B.C. Domestic swine, doubtless a form od Sus
Indica, are mentioned in  Homer's Odyssey, where i t  is  said at the
time o f  the Trojan War (1184 B.C .) swine were kept in large herds
by the Greeks . A r is to tle , who wrote from 384 to 3 B.C. says,”A ll
the genera that have been tamed have been found wild a lso , ds horse
oxen, swine......................... The hog eats roots  more than do other
animals because i t s  snout is  w ell adapted fo r  th is  operation. I t
is  more adapted to various kinds o f  food than other animals. In
proportion to i t s  size  i t s  fa t  is  developed very fa s t , fo r  i t  be- 
# See 3. Appendix.
0 Darwin, Plants and animals under Domestication.
 ̂ History o f  Animals.
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comes' fa t in sixty days.....................The Thracians fatten  them with
barley, m illet f ig s ,  acorns, wild peas and cucumbers................. They
prefer d ifferen t kinds o f food at d ifferen t ages.....................A sixth
part o f  i t s  weight,when a liv e , consists o f  b r is t le s ,b lo o d  and f a t . . .
___ Vetches and f ig s  are usefu l fo r  both fattening and rearing p igs,
and on the whole their food should not be a l l  o f  one sort, but var­
ied ; fo r  swine, lik e  other animals, derive advantage from a change 
in their food ; and they say at the same time their food ought to in­
f la te  them and cover them both with flesh  and fa t . Acorns are good 
fo r  their food , but make their flesh  watery............ The pig and the
mpartridge are never found where there are sna ils , fo r  they eat them
0a l l . ” Speaking o f the Siamese pig Low says,” the individuals are 
o f  small size  and have a cy lin d r ica l body, with the back somewhat 
hollow and the be lly  tra ilin g  near the ground, in consequence o f  
the shortness o f the limbs. The b r is t le s  are s o ft , approaching to
f *
the characters o f hair; the co lor  is  usually black and the skin ex­
ternally o f a r ich  copper co lo r . The ears are short, small and somi 
what erect. The animals are less  hardy and p r o l i f i c  than the native 
races o f Europe...............;but they arrive very soon at maturity, fa t ­
ten on a small quantity o f food,and their flesh  is  white and d e li­
ca te ........  in  the treatment o f the animal,an extreme attention is
paid to tlre~ cleanliness and regular f e e d in g . . . . . .  The flesh  o f
these eastern hogs is  suitable fo r  pork for  the tabled rather than 
fo r  bacon." I t  is  w ell known that the Chinese value the hog very 
highly and eat more pork than any other meat. As a resu lt Of their 
carefu l attention to the quality and quantity o f  feed given to their
wwine, and their regular feeding and carefu l handling, the Chinese 
domestic Ahinais o f ureat nrita ih .
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and Siamese breeds have become excellent feeders, arriving earlier  
at maturity, requiring less  feed and making more rapid growth in a 
given time than any o f the Sus scrofa v a rie ties . A number of#  
Siamese swine owned in th is country in the f i r s t  h a lf o f  the cen­
tury were described as having a deep plum or dark slate co lor  with 
white only on two or three leg s , short and fin e  head, dished fa ce , 
thin jow ls, short, slender and erect ears, large, round, smooth hams, 
broad arched back, deep, round, well ribbed body, broad and deep 
chest, fin e  short legs , soifft, s ilk y , thin hair and thin skin. They
matured at twelve to f i fte e n  months o ld , weighing generally from
0
250 to 300 pounds.
The foregoing accounts o f these two groups o f the Sus kind w ill 
enable us to gain a clearer knowledge o f the formation o f the im­
proved breeds as they exist at the present time,keeping always in 
mind the changes in food and feeding methods which have been in ­
volved in  th is development; and we shall now see how the small, 
finely-bred, well cared fo r  Sus Indica type has transmitted many 
o f i t s  valuable characters to the large, w ild, coarse Sus scrofa 
type and thus, through the se lection  o f  favorable variations o f th is 
cross, brought about the development o f an intermediate fcrm whose 
progeny have reached a degree o f  adaptation to the conditions o f  
England and America that could never have been attained by either 
o f  the orig in a l typos, since p ra ctica lly  a l l  o f  the improvements 
in our own hogs have come to us d irectly  from England, we must look 
to English records fo r  the h istory  o f improved swine-breeding. The 
i,swine Husbandary, Coburn, 1877.
5See also 4 & 5, Appendix.
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Berkshire hog, fo r  example, was, up to a l i t t l e  more than a century 
ago, an animal weighing 700 to 1000 pound#. One was exhibited in 
1807 weighing over 900 pounds, and in 1842 they were described as 
weighing 400 to 800 pounds, coarse in bone, with large head, droop­
ing ears, broad back, deep chest, long, fla t -s id e d  body, heavy 
shoulders and hams, sandy or reddish-brown color spotted with black, 
not maturing under two and a h a lf or three years,and presenting Sus 
scrofa characters throughout. The Berkshire is  now somewhat small­
er than th is , with fin e  bone and head, erect ears and p erfectly  
black co lo r , maturing in one to two years; and there is  no doubt 
that the change was e ffected  by a cross o f  the Chinese or Siamese 
boar on the old improved Berkshire sow and by subsequent Judicious 
se lection  from these crosses. It was in the last few years o f the 
la st century that the f i r s t  improvements were made in th is way, but 
not u n til nearly a quarter-century later did the influence o f the 
Sus Indica blood upon the swine o f  Western Europe become general. 
Several importations o f  th is improved Berkshire type into the United 
States are recorded from 1825 to 1850, a fter which time importation 
became more common. That the English hog was repeatedly influenced
by the infusion o f Chinese blood during that time is  evident in the
o
follow ing statement. "The Chinese hogs that we generally see in 
th is country [England] come prin cipa lly  from the v ic in ity  o f Canton, 
brought thence as sea stock. I t  is  scarcely to be regretted that 
th is breed is  not su ffic ie n tly  hardy to thrive in  th is climate.
Prom this circumstance, we are compelled to lim it the advantage we 
# A.B.Allen in Coburn's Swine Husbandry.
9 Richardson. "The Hog". 1856.
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might otherwise derive from it s  introduction to crossing with our 
own coarse domestic Breeds o f swine. For th is purpose i t  is  truly 
valuable, and the improved race thus produced is  in d e fin ite lt  3up- 
perior even to i t s  Chinese progenitor, the la tte r , in i t s  pure state, 
being too small and hence answering fo r  pork rather than bacon, be­
sides fattening even too easily . Both these objections are obviat­
ed in the cross. The most p ro fitab le  cross to be resorted to was , 
in the f i r s t  instance, to be found, between the old English, which
is  not unlike the present Irish  breed, and the black Chinese..........
In cases where the reader has reason to suspect that he has crossed 
too long from the Chinese breed, he w ill  find  a dash from the wild 
boar, or Westphalian, most valuable. The imperfections o f shape 
and excess o f bone and o f fa l  which characterise the wild boar w ill
p
altogether di^s-^pear in the fin er  form o f the stock with which you
cross him........  This country ^Berkshire} has the honor to be among
the f i r s t  to avail i t s e l f  o f  the oppuitunity for  improvement a fford ­
ed by the introduction o f foreign  stock............  In these improvements
£of Berkshires"] we recognize the resu lts  o f intermixture with the
Chinese.......... The co lor  and marking o f  the Berkshire hog show him
also to owe a portion o f h is  blood to the wild boar." As an instance 
o f the introduction 0$ eastern blood more d irectly  into the veins 
o f our own animals, a statement may be quoted which was adapted by 
the National convention o f swine-breeders at Indianapolis in 1872.
"In 1816, we have proof p os itiv e  from an unquestioned source that 
the Shakers o f Union V illage, situated in barren County, Ohio, and 
being four miles from Monroe, in Butler County, purchased at Phil­
adelphia one boar and three sows o f  what was believed at that time
8 .
to be pure China. They were represented to be either imported or
the immediate descendants of* imported stock.......... Subsequently other
China hogs were introduced and extensively used." ThEse animals, 
together with the large hogs already kept in Miami valley at that 
time, formed the foundation o f the Poland-China breed; i t  is  evi­
dent again, therefore,that the American hog o f today is  the resu lt 
o f  changes that have been effected  within our own century by the 
crossing o f the Chinese, Siamese and Neapolitan strains o f  Sus Ind­
ie s  with domesticated^and somewhat improved forms o f Sus scrofa , 
thus producing an animal with something o f the s ize , v igor, capacity 
and adaptability to environment o f  the .wild boar and with much o f  
the d o c il ity , early maturity, compact frame, d e lica te  flesh,and 
good fattening qu a lities  found in the swine o f southern Europe and 
the Orient. His character having been moulded thus rapidly , the
hog is  s t i l l  in an exceedingly p la stic  condition with re la tion  to
#
the influence o f  both breeding and feeding; hence, in dealing with 
the problem o f feeding an animal which is  so easily  susceptible to 
change, we must consider carefu lly  the influence o f our va­
rious feeds on the development o f h is  body, never losing sight, how­
ever, o f  the most important consideration, that o f  p r o f it . t
I I .  THE RELATIONS OF CORN TO THE PROBLEM OF HOG-FEEDING if* 
While as has been shown, the swine o f  our country have receiv ­
ed their improvement mainly through English breeders, the wide d i f ­
ference between the United States and the B ritish  Is le s  as regards 
agricultural conditions and methods has had the e ffe c t  o f  consider­
ably changing the course o f  development o f the American hog from 
that o f
? ----------------- - --------------------
See 2, 3 & 6 Appendix.
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h is  English progenitor; and the swine-feeder o f I l l in o is  is  confront­
ed by a problem quite d ifferen t from that which the English farmer 
has to meet. This is  due almost entirely  to the remarkable adapta­
tion  o f Indian Corn to certain  parts o f the United States, and a 
study o f the development o f  the hogs o f our own country during the 
last few decades, as regards numbers, brings out the fa ct that the 
regions in which corn is  most extensively grown have also become the 
greatest hog-producing sections. For illu s tra tio n , there were in 
January, 1898, in the twelve paching states ( l a . ,  Mo., Ohio, 111., 
Kan., Tenn., K y., Neb., in d ., W is., Mich, and Minn.) about 21000000 
hogs as against about 19000000 in a ll  other states. These twelve 
states produced , in the year ending at that time, about 1500000000 
bushels o f  corn, as compared with about 45Q000P00 bushels in a l l  oth­
er states. There is  a much larger d ifferen ce , i t  appears, in the 
corn production o f  these two gruups o f states than in the swine pro 
duction, the twelve paching states producing about lofo more pork but 
over 300$ more corn than a l l  the others. It  must be remembered, how­
ever, that corn is  usedfor a great many purposes besides hog feeding 
and i t  could not be expected that the d istribu tion  o f the two produc 
in the country would be c lose ly  sim ilar; at the same time, they are 
interdependent to greater extent than are the corn-and ca ttle -p ro ­
duction o f our country, since fo r  the same year there were about 20,
2Qp00(000 ca ttle  in the twelve states named above, but over 25000v000 
in a l l  other states, indicating that conditions other than the corn- 
producing capacity o f a regioir^such, fo r  example, as i t s  grazing 
fa c i l i t i e s  or the abundance o f forage crops produced— tend to in flu
Yearbook, Dept, o f Agr. 1897.
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ence the number o f ca ttle  in that region more than the number o f 
hogs. As a further study o f the re lation s which exist between swine, 
ca ttle  and. corn o f  the United States, we may arrange a number o f 
states in the order o f their importance under each head and compare 
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Corn being a product whose y ie ld  fluctuates greatly from year to year, 
the average fo r  the years 1896 and 1897 have been taken, and the.oth­
er columns are fo r  1897 alone. Although there are too many fa ctors  
which influence the re la tion s o f these products to each other to allow 
o f  comparisons or fin a l conclusions from th is diagram, we may notice 
that only i k 'n f  these f i fte e n  states which produce the most hogs 
are not fanked with the f i r s t  f i f te e n  corn-producing states, while 
f iv e  o f the most prominent cattle-grow ing states do not rank as corn 
states. Iowa stands f i r s t  in both hogs and corn, while Texas, though 
f i r s t  in ca t t le , ranks tenth ’in corn. To be dure, Texas also stands 
third as a hog growing state , while Nebraska, the second corn state, 
is  fourteenth in hogs and seventh in  ca tt le , as emphasized by the 
heavy lin es  on the diagram; but th is is  explained, by the fa ct that 
most o f the ca tt le  o f  Texas are range steers and the hogs are large­
ly o f  the "razor-back" type, which can not be classed as typ ica l Amer­
ican hogs, so that the number o f  these animals in proportion to the 
corn raised would naturally be great; while in  Nebraska and Indiana, 
on the other hand, though a great deal o f  corn is  produced, much o f  
i t  is  marketed d ire c t ly , lessening the demand fo r  animals to consume 
i t ,  so that the production o f both hogs and ca ttle  to the corn pro­
duction is  far lower than in Texas. Bearing these fa cts  in mind, the 
diagram seems to show somewhat more correspondence between the hog-and 
corn- producing regions o f  our country than between the c a t t le -  and 
corn- producing regions.
Another il lu s tra tio n  o f  the re la tion s o f corn to the swine-grow­
ing industry is  found in  a comparison o f  the amount o f  corn and the 
number o f hogs in the United States for  a series o f  years. The f o l -
13.
lowing diagram has been made from tables in the Yearbooks o f the 
Department o f Agriculture fo r  1896 and 1897.
D ia g r a m  TL.
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While the lin es  showing the number o f hogs and ca ttle  are not 
widely d ifferen t in their general trend, i t  is  easily  seen that the 
number o f hogs has been much more variable than the number o f cat­
t le ;  and the a fte r -e ffe c t  o f  a r is e  or f a l l  in the corn crop is  de­
cidedly more evident in  the former case than in the la tte r , as we 
might expect a fter a study o f Diagram I .
But in no way, perhaps, can we more fo r c ib ly  emphasize the 
re la tion s which obtain between corn and the hog than by comparing 
their variations in  p r ice . The follow ing diagram is  taken from the 
report o f  the secretary o f  Agriculture fo r  1890, and in the discuss­
ion o f  th is and other data referrin g  to the same question the author 
says-"From these fa cts  we may conclude that during the eighteen 
years covered by the tables and charts the follow ing general ru les 
bear upon th is question: (1 ) The price  o f hogs increased with the 
p rice  o f corn v/ithout regard to the amount o f hog-product placed 
upon the market. (2) After an advance in  the market o f corn and hogs 
fo r  a series o f  years the price  o f corn dropped one year before the
decline came in the price  o f hogs................. Having determined some
o f  the fa ctors  which have influenced the price  o f  hogs, and having 
found that the most important o f  a l l  was the p rice  o f corn, i t  w ill 
be well b r ie f ly  to consider the causes which f i x  the la t te r ."
15.
Diagram I I I .
Average price o f hogs compared with average price o f corn. 1872-1889
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In view o f the foregoing considerations, a question arised as 
to the reason or reasons o f th is  close  interdependence, and we natur­
a lly  inquire whether there is  no other o f our farm products that 
can he as successfu lly  employed in swine-feeding as Indian corn. 
One o f the most important fa ctors  to be considered, is  that no other 
feed is  relished  so much and fo r  so long a time as corn; and we must 
remember that the composition o f  a feed is  o f  less  consequence than 
it s  acceptability  to the animal in determining i t s  feeding value. 
Further, corn is  a crop which seems p erfectly  adapted to our s o i l  
and clim atic conditions; and i t  is  a cleaning-crop which supplies a 
need in the farm economy o f America corresponding to that o f root 
crops in  England, though i t  may be grown much more cheaply and ex­
tensively and with less  drain upon the f e r t i l i t y  o f  the s o i l .  Again, 
i t  is  more highly productive o f nutritious food material than any 
other crop that we can ra ise . As a proof o f  th is  fa c t ,  le t  us e s t i­
mate the average amount o f  dry matter and d ig estib le  nutrients per 
acre which are produced by some o f the more important I l l in o is  plants 
that can be used as swine-feed.
17.
TABLE I
Estimated dry matter and d igestib le  nutrients per acre. ( lb s ) .
Am'T. Diges. nutrients.
per Dry Prot. Carb. Ether
Crop. Acre. Lbs. Matter hyd. Ext.
Corn grain 50 bu. 3000 2682 234 2001. 129
stover 3000 1785 51 972 21
Total 4467 285 2973 150
Wheat grain 20 bu. 1200 1074 122 830 20
stra^r 1000 904 4 363 4
Total 1978 126 1193 24
Oats grain 35 bu. 1280 1139 118' 605 54
straw * . 1500 1362 18 579 12
Total 2501 136 1184 66
Rye grain 30 bu. 2100 1856 208 1420 23
straw 2000 1858 12 487 5
Total 3714 220 1907 28
Rape 15 T. 30000 5600
- ' '  ̂ .\”> ’ 
450 2430 60
COwpeas 3 T. 6000 984 108 522 12
Soja bean 3 T. 6000 1494 192 660 3
red c lov . 2 T. 4000 1168 116 592 28
a lfa lfa 5 T. 10000 2820 390 1270 50
sug. beets 25 T. 50000 6750 550 5100 50
mangels 25 T. 50000 4550 550 2700 50
While i t  is  true that rape and some o f  the root crops y ie ld  
more dry matter and even somewhat more o f  the d ig estib le  ingredients 
per acre than corn, i t  is  im practical to ra ise  these crops on so 
large a scale as corn, and the dry matter which they produce is  secur­
ed at a much greater cost per pound than that o f corn, in  comparison 
with the other crops here mentioned, the superiority o f corn is  seen 
at once.
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I I I .  OBJECTS OP THIS EXPERIMENT.
A study o f  Table I , together with the consideration o f the 
fa ct that corn is  better suited to the appetite o f  the hog than any 
other feed grown in America, helps us to understand why the swine- 
growing industry has been so largely  influenced by the production o f 
Indian corn; and i t  would seem, laying aside a l l  ph ysiologica l con­
siderations, that th is cheap and valuable grain should take absolute 
precedence over a l l  other hog-feeds. Indeed, many farmers in the 
middle-western states, where corn is  cultivated, most h ighly, have 
come tc adapt corn and water as the sole diet upon which their pigs 
are weaned, raised , fattened and. fin ished . I t  is  maintained by 
such feeders that the cheapness and richness o f corn, which are 
p la in ly  indicated in the table above, are qu a lities  which render i t  
too economical as a hog-feed to be replaced by other feed s , even to 
the s ligh test extent, even though the normal development o f the an­
imal an<̂  highest quality o f pork is  not produced.
This id ea ,* is  passing away, and i t  is  now quite generally admitted 
that the ration  can not be pro fitab ly  lim ited to corn; there is  s t i l l  
much discussion, however, concerning the extent to which other feeds 
may be combined economically with corn in a diet fo r  hogs and as to 
which o f our farm products are most cheaply available fo r  th is pur­
pose. Investigators have also been carefu lly  studying the quest­
ion o f  proper nu tritive  ra tio s  fo r  growing p igs, and our best auth­
o r it ie s  are by no means agreed as to the most favorable proportion 
o f nitrogenous to non-nitrogenous d igestib le  ingredients. In view
o f the apparent economic importance o f these questions to the farmer
cand their s ie n t if ic  in terest to the student, the experiment here-
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with presented was conducted at the University o f I l l in o is  during 
the summer and f a l l  o f  1898. The work was done by the writer in  
person u n til Sept. 7th, a fter which time the data were taken by the 
feeder at the station . I acknowledge gratefu lly  the valuable sug­
gestions and advice o f Professor Davenport, both in the outlining 
and execution o f the experiment and in the interpretation o f the re­
su lts . My thanks are also due Mr. James D a lz ie ll, who attended the 
animals from Sept. 7th to Dec, 30th and whose care and attention to 
the deta ils  o f the work have made the resu lts exceedingly re lia b le .
IV. METHOD OP7’. THE EXPERIMENT.
On July 23rd, 1898 seven pure-bred Poland-China pigs were 
taken from a l i t t e r  o f  nine owned by Mr. J.A.Hassock o f Champaign. 
Prom July 23rd to July 26th they were kept together in a pen in the 
diary barn and were given,at d ifferen t times, small quantities o f 
shelled corn, corn-meal, oats,oatmeal, rape and shorts slop, each 
o f which feed was to be used in the experiment. The four males 
were castrated on July 27th and at the same time a l l  o f  the pigs 
were rung. Each animal was weighed on the morning o f July 26th be­
fore  feed or water had been given. The males weighed 50 ,507 ,50vand 
44 lb s . respectively  and the females 48,56 ,and 53 lb s. respective­
ly . The smallest barrow, being the least desirable pig fo r  the test , 
was given up to another part o f  the experiment. The others were 
c la s s if ie d  in three lo ts —  one lo t  fo r  each kind o f ration  se lect­
ed—  with a male and a female in each. In determining the 




weights o f the two pigs o f  each lo t  rather than the to ta l weight 
o f  the separate lo t s , in order to make a l l  the averages as nearly 
true as possib le . The three groups were therefore arranged as f o l ­
lows, the males and females being represented by the numbers 1 and ;
respectively .
Number Weight.
Lot I . 1 50^1bs.
2 56^Lbs.
Lot II 1 50 lb s .
2 48 lbs.
Lot III 1 50 lb s.
2 53 lb s.
Lot IV 1 44 lb s .
After being weighed, Lots I ,  II and III were placed in 
separate pens, about 4ix 8 fe e t , in the hog-house (P lates I & I I )  
and the one constituting Lot IV was put in  a movable pen in a f ie ld  
o f rape which had made a growth o f about sixteen inches. The feeds 
selected for  the experiment were as fo llow s: Lot I ,  corn; Lot I I ,  
corn with d ifferen t green feeds; Lot I I I ,  corn and oats in the pro­
portion 3:1 by weight; Lot IV, rape or sugar-beets with only suf­
f ic ie n t  corn to maintain the appetite and preserve the vigor o f the 
animal An equal amount o f thin s lop , made by mixing a small cup­
fu l o f  shorts in  water, was allowed each animal daily,and salt and
charcoal were provided when necessary. The ob/iect was to treat a l lthe
the pigs exactly alike except in the choice o f  ̂ A fferen t feeds name< 
above. Another comparison was secured, however, by dividing the
21.
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experiment into periods o f two weeks each and feeding the grain 
ground and whole alternately except in the case o f Lot IV, A test o f 
the influence o f sex in feeding was afforded by the equal d iv ision  
o f the lo ts  with regard to sex,as explained above. The grain and 
shorts fo r  each pig were placed in separate tin  cans,each opposite 
the pen to which i t  corresponded^Plate Dand these feeds were given 
in flat-bottom ed wooden troughs about 5 x 18 inches and 4 inches 
deep. The grain \7as fed at V a .M. and at 5 P.M. and the slop at 1P.M; 
the green feed o f Lot I was given in the evening after the grain 
had been eaten, the rape and cowpeas being brought from the f i e ld  
when fed and the sugar beets s liced  just before feeding; water was 
allowed as often as the animals seemed to require i t ,  but was usual­
ly given a fter feed both morning and evening. Each pig was fed 
h is ration  as nearly as possib le  according to h is own appetite and 
capacity. At the beginning o f each week o f the experiment the 
grain and shorts fo r  each animal were weighed and placed in the 
proper cans and the feed remaining at the end o f the week weighed 
again. The green feed was weighed when fed , and, while the vary­
ing amounts o f moisture in  the rape and cowpeas made the weights 
o f these feeds somewhat d i f f i c u l t  to obtain accurately, i t  was 
found p ossib le , to estimate these \?eights s u ffic ie n t ly  close  fo r  
the purposes o f the experiment. In order to determine accurately 
the weight o f each pig on the f i r s t  day o f each week o f the experi­
ment, they were weighed on three successive mornings, one before 
and one a fter that on which the weight was desired, and the average 
o f these three was recorded as the true weight fo r  the second day. 
A ll weights were taken in the morning before food or water had been
22.
given; aî d a platform sca le , placed in the shed and provided with 
a frame, was used fo r  th is purpose. (P late I I I )  The pig o f  Lot IV 
was led to the barn to be fed  u n til September 7th, when he was moved 
to the hog-house and placed in a pen lik e  the others, green feed be­
ing Kept constantly before him.
On July 27th the various rations were f i r s t  given to the pigs 
fo r  which they were selected , ground feed being used at f i r s t .  At 
the end o f the f i r s t  week i t  was found that the e ffe c t  s o f  castra­
tion , ringing, new feed and changed environments had in terfered  
m aterially with the growth o f  the animals. The resu lts  fo r  th is 
week were as fo llow s:
23.
this week, 
it was thought best to consider the first period as beginning August 3rd, 
instead of July 27th. In order to secure a fair com
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V. EXPLANATION OP THE FEEDING- RECORD.
The complete feeding record fo r  the next twenty weeks is  here 
both itemized and summarized. The object in planning the table was 
to present on one page a l l  data taken with reference to the feeding 
and weighing o f  the animals, during the 10 main periods so as to 
permit o f  and fa c i l it a te  a thourough study o f the experiment with 
any particu lar question in mind. There are f iv e  main v ertica l co l­
umns fo r  each lo t  and one fo r  the to ta l resu lts o f  a l l  the lo ts .
two
Each o f the f i r s t  three o f these is  subdivided into^smaller c o l­
umns- one for  each pig. The seven columns thus formed correspond- 
to the seven animals, and the columniof totals are separated in­
to two p arts each and the parts are headed "gain" and "feed '1 re­
spectively . The part giving the feed is  broken up into smaller 
columns according to the number o f feeds used. A v ertica l column 
o f items at each side o f the table affords a means o f distinguish­
ing the ground from the whole feed and the d ifferen t green feeds 
from each other and aids in refemsrixig rapidly to any figure on the 
table. The v ertica l columns o f green figures give the weekly to ta ls  
fo r  each lo t ,  and these are further summarized, together with Lot 
IV, in the large column o f  to ta ls  at the r igh t. H orizontally, the 
table is  divided into ten principal parts corresponding to the ten 
periods o f the experiment, and these are separated into two parts 
each fo r  the d ifferen t weeks o f each period,the weeks being number­
ed at the righ t. The horizontal lines o f red figures give the tota ls 
for  each animal in each period and, in the large column o f to ta ls  
at the r igh t, tor corals fo r  a l l  the animals for  each period. There 
are also three large horizontal d iv ision s in red rxgures which give
25.
the to ta ls  fo r  each animal fo r  12, 8 and 20 weeks resp ective ly , wit: 
grand to ta ls  in blue figures at the right and with the to ta ls  fo r  e 
lo t  in the columns o f  green figu res . I t  is  thus easy to make com­
parisons between the records o f  both individuals and lo ts  and betwe 
the weeks, periods, and the two longer d iv ision s o f the experiment; 
and the conclusions which are drawn from one part o f  the record may 
be checked by corresponding figures in some other part. Such notes 
as may be o f assistance in  reading the table have been placed at th 
right o f the table.
ch
m
VI. DISCUSSION OP RESULTS.
I t  must be borne in mind, always, that one experiment cannot 
formulate a law; yet i t  may strongly indicate a fundamental p r in cip le , 
and i t s  valwe as a v e r ifica tio n  o f  other seemingly conclusive resu lts
may be manifold. With th is thought in mind, we may now consider
in d eta il
somewhat^the bearing o f these resu lts  and determine what p r in cip les , 
i f  any, they tend to emphasize. The f i r s t  s ix  periods may f i r s t  re­
ceive our attention , since with the exception o f the sixth , they cou­
th at
stitute^part o f  the experiment during which shorts slop was fed to 
a l l  the pigs and oats was part o f  the ration  o f  Lot I I I , while in the 
last four periods only water was given as a drink and Lot III  received 
shorts instead, o f  oats. Also, since the pig o f  Lot IV was fed more 
fo r  the purpose o f  determining the e ffe c t  o f  feeding rape to the ex­
clusion  o f  corn than fo r  comparison with the others, the discussion 
w ill be confined to the three evenly divided lo t s .  In order better 
to comp<are the re la tion s o f feed to gain in the case o f  the four kinds 
o f feed the resu lts  may be tabulated thus:
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TABLE I I .
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w n < f» <1 Corn Slriov'1'5
(aTfee m
p̂ <s d Oats
Crf\ IN
s\n& ( 
of Corn of Cornpe rV\(e«-»f
/oc r 
tC
I 1 49,2 180.1 35.1 4 3 . 5 24.1 13.1 15.6 3.6
2 54. V 179.4 35.2 45.8, 2 5 . 5 14.3 14.9 3.8
I I i 50.0 182.6 36.4
#
251.6 56.7 31.0 17.4 15.2 4 . 7
2 47.3 176.6 34.4 °243.1 50.9 28.8 16.1 14.7 4 . 2
I I I 1 49.0 116.4 35.1 38.8 39.9 34.3 19.2 9.7 3.3
2 52.4 110.5 34.3 36.5 35.1 31.8 17.8 9.2 2.9
IV 1 42.7 95.8 33.8 39.0 40.7 2 2 .8 8*0 3.2
#
Rape 203.8 lb s. R a p e ............ ...2 0 3 .8 lbs
Cowpeas,2l.O lbs. Cowpeas........ ___ 21.0 lbs
Sugar beet s , 26.8 Sugar-beets.
toCOrH lbs
The most important point to he noticed here is  that the pigs 
o f  Lot I I , while consuming a large amount o f green s t u f f , ate as 
much corn as those which had corn alone and consequently made a 
much better growth. The e ffe c t  o f  combining oats with corn, on 
the other hand, was to check the consumption o f corn as compared 
with" the amount talcen by the other animals, and thus the growth o f  
Lot III  xvas very noticeably retarded. In order to determine the 
absolute e f f ic ie n c ie s  o f  these ration s, however, we must compare 
the gains produced in the d ifferen t animals by an equal weight o f 
corn. Taking the average from each lo t  from the column headed. "
Gain per 100 lb s . o f  corn" and reducing the green feed and oats to 
a sim ilar basis we have:-
Lot I .  100 lb s . corn ................................................24.8 lb s . gain.
Lot I I .  100 lb s . corn and 137.8 lbs green feed 29.91bs. gain.
Lot III  100 lb s . corn and 33^ lb s . o a t s ........ 33.0 lb s . gain.
By subtraction, we fin d  that 137.8 lb s . o f  green feed were re­
sponsible fo r  5.1 lb s . o f  gain and 33 \ lb s . o f  oats fo r  8.2 lbs. o f  
gain. Of course the e ff ic ie n cy  o f the green feed and oats as part 
o f  these rations was due largely  to the mere variation  o f diet 
which they introduced and to their mechanical action in stimulat­
ing the d igestive  organs, ju st as corn-and-cob meal is  fu lly  as e f­
f ic ie n t  as corn meal because o f  the mechanical e ffe c t  o f  the fibrous 
material in aiding d igestion , though i t s  percentage o f  d igestib le  
nutrients is  much lower than that o f corn-meal. With th is in mind 
i t  w il l  be w ell to make a s t i l l  further reduction o f  these resu lts , 
as fo llow s:
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Lot I .  lOOlbs. corn............
Lot I I .  lOOlbs. green feed 
Lot I I I .  lOOlbs. oa ts ........
24.81bs. gain.
3.7 "
24., 6 " "
A pound o f oats, when fed with corn in the proportion 1 .3 ,
produced as much increase as a pound o f corn fed alone; a pound o f
•I lgreen feed , with corn, produced betweenr.and 7 as much increase as a
pound o f corn alone or a pound o f oats fed with corn* supposing
that equal amounts o f corn had been consumed in a l l  three cases, as
in the above comparison, we would conclude ( 1 ) that the additional
gain due to oats was secured at fi lo ss , since the oats cost nearly
twice as much per pound as the corn and &ib&uce& no more gain; (2)
that the additional gain due to green feed was made at a p ro fit  since
the green feed, although i t  produced only's- to as mucn pork as corn,
1 l
pound fo r  pound, cost only about "(S' to 7? as much per pound. But we 
must remember that Lot III  ate only about %  as much corn as Lot II 
and made only about as much gain; hence another ob jection  to the 
corn-and-oats ration  is  found in the fact that too l i t t l e  o f  i t  was 
consumed, and even i f  i t  had been found that oats was re la tiv e ly  as 
p ro fitab le  as green feed , th is  ob jection  would s t i l l  render the ra - 
tion  o f Lot III  incomparable with that o f Lot II as a p ro fitab le  p ig - 
feed. in  short, the green-feed lo t  consumed the most feed , made the 
largest gains and produced the most economical increase; the oats- 
fed animals ate the least feed , made the smallest gains and produced 
unprofitable increase. These estimates o f the comparative cost o f 
corn, oats and green feed are fo r  corn and oats at 25ĵ  to 30  ̂ per 
bushel and green feed at 75^ to $2.00 per ton, and the d ifference 
between the e ffic ien cy  o f the rations seems so marked as to
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warrant the above conclusion under quite a wide range o f prices fo r  
these feeds. Of course the conclusions to be drawn from a l l  o f  these 
resu lts  must depend upon the value o f the d ifferen t feeds in each 
lo c a l ity , and no general applications can be made fo r  a l l  sections; 
but with a knowledge o f the e ffe c ts  o f  these feeds in producing 
growth, we are .able in a moment to compare their pork producing
value fo r  any given scale o f  p rices .
o
As a matter o f s jien tific  in terest, the nu tritive  ra tio s  o f these 
rations may be p rofitab ly  studied in a b r ie f  way. The percentages 
upon which the follow ing figures are based are found in Henry1 s 
“Feeds and Feeding."and are the resu lts  o f  a large number o f  r e l ia ­
b le  analyses and experiments. After determining the to ta l amount 
o f  protein , carbohydrates and ether extract consumed by each animal, 
the n u tritive  ra tio  has been calculated from these by adding the d i­
g estib le  carbohydrates to 2 .4  times the d ig estib le  ether extract 
and dividing th is  sum by the d ig estib le  protein .
30.
TABLE I I I .  I2weehs
Dry matter and d igestib le  nutrients consumed, and nu tritive  ra tio .
( pounds).










i o  o  1 b s .
of <S<i W
TV gT<* t n Carbo - Inwj J r dies fE' vrirwcf
1 (a ) shelled corn 88.9 79.5 6.9 59.3 3.6
corn-meal 91.2 77.5 7.2 60.2 2.6
shorts 35.1 31.0 4.3 17.6 1.3
to ta l 188.0 18.4 137.1 7.7 8.45 452.2
(b ) shelled corn 8 6 . 8* 77.6 6.8 57.9 3.7
corn-meal 92.6 78.7 7.3 61.1 2.7
shorts 35.2 31.0 4.3 17.6 1.3
to ta l 187.3 18.4 136.6 7.7 to#
00 409.0
I lf  a) shelled corn 90.1 81.5 7.0 60.1 3.9
corn-meal 92.5 78.6 7.3 61.0 2.7
shorts 36.4 32.0 4.4 18.2 1.4
rape 203.8 31.6 3.1 16.6 .5
cowpeas 21.0 2.4 .4 1.8 .1
sugar-beets 26.8 3.6 .3 2.8
to ta l 228.7 22*5 160.5 8.6 8.05 403.4
(b ) shelled corn 88.7 79.3 6.9 59.2 3.7
corn-meal 87.9 74.7 6.9 58.0 2.5
shorts 34.4 30.3 4.2 17.2 1.3
cowpeas 21.0 2.4 .4 1.8 .1
rape 203.8 31.6 3.1 16.6 .5
sugar-beets 18.3 2.5 .2 1.9
to ta l 220.8 21.7 154.7 r—100 00 o to 433.8
I l l (a ) shelled corn 59.8 53.5 4.7 39.9 2.6
corn-meal 56.6 48.1 4.5 37.4 1.6
shorts 35.1 31.0 4.3 17.6 1.3
oats 19.9 17.7 1.8 9.4 .8
oatmeal 18.9 17.4 2.2 9.8 1.1
to ta l 167.7 17.5 114.1 7.4 7.54 420.3
(b] shelled corn 55.0 49.2 4.3 36.6 2.4
corn-meal 55.5 47.2 4.4 36.6 1.6
shorts 34.3 30.3 4.2 17.2 1*5
oats 18.1 16.1 1 .7 ' 8.7 '.8
oatmeal 18.4 16.9 2.1 9.6 1.1
to ta l 159.7 16.7 108.7 7.2 'if 7*54 .455.0
3! .
These rations are nearly twice as wide as those recommended for  
animals o f th is  age by W olff and Lehamn, the famous German in vesti­
gators, hut i t  can he understood from the methods o f  feeding these 
p igs that the average farmer employs a ration  which is  wider than
these. The corn-oats ration  gave the narrowest ra tio  and corn alone 
the widest, while the ra tio  o f  the corn-green feed ration  was mid­
way between. I t  seems that in th is  case the hind o f  feed and i t s  
accep tab ility  to the animal were o f more consequence than the com­
p osition  o f  the ration  or i t s  nu tritive  ra t io .
We may now consider in a sim ilar manner the resu lts  o f  the next
eight weeks o f feeding.
TABLE IV.










too 1 Ip s  . 













G"r <2.e jr? 
Feed
5 h o rts
I 1 92.7 162.7 25.2 15.5 8.7 20.3 3.2
2 100.5 178.6 28.3 15.8 8.8 22.3 3.5
II 1 106.7 206.5
#
203.0 49.6 24.0 13.4 25.8 6.2
2 98.2 182.6 °175.0 35.5 19.4 10.9 22.8 4.4
III 1 88.9 153.1 19.0 30.2 19.7 11.0 19.1 3.8
2 87.5 181.8 29.1 46.6 25.6 14.3 22.7 5.8




Sugar-beets.. . .  VO lbs.
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We see here that the pigs which were given succulent feed ate
even more corn than those fed  corn alone and, as a resu lt, their
gain was much greater. Lot I I I ,  fed  on corn and shorts, consumed
about the same amount o f corn as those which had only corn but
»
gained p ractica lly  the same as Lot II on green feed. In a l l  the 
lo t s , individual variation among the animals is  much more evident 
than during the f i r s t  part o f  the experiment, both in the amount 
o f feed consumed and in the corresponding gains. As before, we 
must reduce our resu lts  to a single standard fo r  comparison. Using 
the averages fo r  each lo t ,  we have:
Lot I .  100 lb s , corn ...........................................15.6 lb s. gain.
Lot I I . 100 lb s , corn and 9 7 .l ib s , green fe e d ,21.7 lb s . gain. 
Lot III  100 lb s. corn and 13.5 lb s . 3horts 22.6 lb s . gain.
Prom th is we fin d :
Lot I .  100 lb s. corn...........................................15.6 lb s. gain.
Lot I I .  100 lb s . green feed ..............................6.3 lb s . gain.
Lot I I I .  100 lb s . shorts.......................................51.8 lb s . gain.
These averages show a s lig h tly  larger re la tiv e  gain fo r  Lot III 
than fo r  Lot I I ,  but the column headed " Gain per 100 lb s. o f  corn" 
in Table III indicates that the resu lt was v irtu a lly  the same in 
each case, the individual variation in each lo t  being much greater 
than the to ta l or average resu lts  fo r  the separate lo ts . Prom the 
last figures given we find  that a pound o f shorts fed  with corn 
produced about 3 3  times as much gain as a pound o f  corn fed alone; 
a pound o f  green feed, with corn, produced about'f'as much increase 
as a pound o f corn alone. I f  a l l  the pigs had consumed equal
amounts o f  corn we should conclude ihat the additional gain
34.
due to shorts was produced at a p r o fit , since shorts ordinarily cost 
only 1^ times to twice as much as corn and i t  produced in th is case 
nearly three times as much increase fo r  each pound o f feed; (2) that 
the additional gain due to green feed was also secured more p r o fit -
i
ably than that produced by corn, since the green feed costs only / o 
to fs as much per pound as corn and produced about-3= as much gam per 
pound o f  feed . Hence the green feed was fed mor economically than 
the shorts sinee, while costing only a b o u t a s  much per pound, i t  
produced alm ost"’' as much gain when fed with corn. But Lot II con­
sumed more corn than Lot I I I ;  hence the advantage o f the corn-green 
feed ration  over corn and shorts was even greater than appears in 
the re la tiv e  comparison above. Lots I and II rea lly  consumed about 
the same amount o f corn, so that fo r  these two the above comparison 
is  approximately correct, actually as well as re la tiv e ly .
The d igestib le  nutrients and nutritive  ra tio  fo r  each animal 
have been calculated fo r  these eight weehs as fo r  the f i r s t  part o f 
the experiment, and the next table gives the figures thus obtained.
TABLE V. 8weeK:s.
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9.94 514.9182.8 16.8 136.7 6.7



















8.78 496.4149.9 14.3 117.0 6.1



















8.58 394.2183.7 17.8 135.1 7.4
36
For th is period the corn-green feed rations gave the widest 
ra tio  instead o f corn alone, owing to the high p ercentage o f  
carbohydrates in the sugar-beets. The corn-shorts mixture, lik e  
corn and oats in  the f i r s t  period, gave the narrowest nu tritive  ra ti 
A ll three rations are much richer in carbonaceous material than in 
the Wolff-Lehmanm feeding standards, but here, as before, the most 
p ro fita b le  gains seem to have been made regardless o f the nutritive
o.
ra tio  o f  the feed consumed.
Comparing the second d iv is ion  o f the experiment with the f i r s t ,  
we notice an increased average weekly consumption o f corn in each 
case, a decreased average weekly gain by Lot I -  consequently a de­
creased gain per 100 lbs. corn-and an increased average weekly gain 
by Lots II  and I I I ,  with considerably smaller gains per 100 lb s . o f 
corn than during the f i r s t  twelve weeks. The d ifference in re la tiv e  
gains was, no doubt, largely due to the change from shorts slop to 
water as drink; but the fa ct  that a much larger decrease in gains 
per 100 lb s . o f corn occurred with the pigs o f Lot I than with those
which were fed green feed and shorts shows the bad e ffe c ts  o f  eg- 
clusive corn feeding and the tendency o f  nitrogenous ratiens to main­
tain the vigor and capacity o f the animal. We find  here a much high­
er e ffic ie n cy  fo r  shorts than was found fo r  oats with the same p igs, 
and though the pigs o f  Lot III  gained somewhat less  per hundred lbs. 
o f  corn in the second d iv is ion  o f the experiment than in the f i r s t ,
their actual gain was much larger. It  appears here that variety 
o f diet was re la tiv e ly  much more e f f i c i e n t , than in the f i r s t  part
o f the experiment,# while the restr ic ted  diet o f Lot I was re la t iv e -
# &ee comparison, p. 29.
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ly  much less  e f f ic ie n t , indicating, perhaps, some physiologica l 
e ffe c t  from the feed o f the f i r s t  twelve weeks reacting during the 
next eight weeks, we find  the nu tritive  ra tio  higher in each case 
in the la tter  part o f  the experiment than in the f i r s t  part, owing 
to the withdrawing o f  shorts from the ration ; and, while in no case 
was so much gain produced fo r  each 100 lbs.- o f corn fed , the d if fe r ­
ence in the e ffic ien cy  o f the corn-shorts and corn- green feed ra t­
ions is  much more decided. I t  seems, then, that the most econom­
ic a l  feed was not the one with the lowest nu tritive  ra tio  even 
though a l l  were high; but i t  was the one which was most relished  
and most readily  eaten by the animal and which induced the largest 
consumption o f corn.
Having determined the comparitive feeding value o f  these 
rations, we may now turn to the question o f ground vs. whole feed. 
In the follow ing table we have the amount o f  ground and whole feed 
consumed by each animal during the f i r s t  part o f  the experiment, 
and the gain corresponding.
38 .
TABLE VI. Ground vs. Whole Feed. 




















I 1 91.2 88.9 27.3 16.2 29.9 18.2 11.7
2. 92.6 86.8 29.7 16.1 32.1 18.5 13.6
I I . i 92.5 90.1 34.2 22.5 37.0 25.0 12.0
2 87.9 88.7 30.6 20.3 34.8 22.9 11.9
I l l i 56.6 59.8 25.8 14.1 45.6 23.6 22.0
2 55.5 54.8 24.5 10. e 44.1 19.3 24.8
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We notice that a l l  the animals consumed about the same amount 
o f corn whether ground or whole, owing largely , doubtless, to the
lib e ra l amount o f slop allowed them. The d ifference between the
gains which were made on ground and whole feed was very marked, 
however, We find  i t  mos t decided in the case o f Lot I II ,a s
might be expected from the fa ct that ground oats is  much more accep t -
able to shoats than whole odts and is  eaten with much less waste. 
Since grinding adds about 12?^ per 100 lb s. to the cost o f tne 
grain, we would have to secure an' increased gain o f between 4 and 
5 lb s . fo r  each 100 lb s . o f grain ground (with hogs at per lb . )  
in order to malce the grinding an economical process* The last co l­
umn o f the table shows that decided advantage was gained from 
grinding in each case, and i t  was most marked in the case o f the 
corn-oats fed  p igs. For the second d iv ision  o f the experiment the
resu lts o f  the grinding were as fo llow s:
40.
TABLE VII. Ground vs, Whole Peed. 
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I 1 96.3 66.4 17.5 7.7 18.2 11.9 6.3
2 104.0 74.6 16.6 11.7 16.0 15.7 .3
II 1 126.1 80.2 30.5 19.1 24.2 23.8 .4
2 103.3 179.3 22.5 13.0 21.8 16.4 5.4
III 1 85.0 68.1 21.1 9.1 24.8 13.4 11.4
2 101.7 80.1 30.2 16.4 29.7 20.5 9.2
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This table shows considerable variation between the amounts of 
whole and ground corn consumed and this result emphasises the value 
of shorts slop in inducing a large consumption of shelled corn.
While there was a wide difference between the gains produced by 
ground and whole feed during this part of the experiment, the rel­
ative difference shown in the last column was much smaller than be­
fore. It was found profitable to grind the feed, however, in all 
but two cases, and the saving was most marked, as before, with tne 
corn-oats fed pigs. Perhaps in a following period, hen the animals 
had become more mature, still less difference, or ev none, would 
have been found in favor of the ground feed.
As to the third comparison, that of sex, an examination of all 
the tables results in no evidence in favor of either males or fe­
males; and we can only say that, as regards feeding quality, the in­
dividuality of the animal was of much more consequence than sex.
The matter of sex will be referred to later in our study of the phy­
siological development of these animals.
Direct comparison can not be made between the single animal in 
Lot IV and the others,since the prime object in feeding thjs animal 
was to determine the effects of feeding rape and sugar-beets ex­
tensively and since he was inferior to the others in weight and con­
dition at the beginning of the experiment. He was fed the same 
amount of shorts as the others, and the test of the green feed would 
have been more complete, doubtless, had less corn been allowed.
The pen in the rape field was moved at intervals of from one to three 
days, according to the rapidity with which the leaves were fed off. 
After the pig was placed in the hog-house his rape and beets were
42.
fed in the same manner as those o f Lot II excepting that they were 
Kept constantly before him. It  is  seen in Tables II and IV that 
th is animal made as large gains as some o f the others. His large 
gain per 100 lb s. o f  corn was o f course due to the large amount o f 
green feed consumed in proportion to the corn. I t  was noticed from 
the f i r s t  that th is pig always seemed eager fo r  more corn than was 
fed him, and the amount o f  rape and beets which he consumed had l i t ­
t le  e ffe c t  on h is  desire for  corn. He continued smaller than the 
others up to the end o f the experiment and h is  flesh  was firm  and 
compact as compared with that o f the others. During the f i fte e n  
weeKs o f rape-feeding, th is pig gained 3.7 lb s . per weeK and con­
sumed 8.3 lbs. o f  corn per week. The weekly gain fo r  the next fiv e
’
weeks, when sugar-beets were fed , was 3.0 lb s. and the corn con­
sumed, 5.8 lb s . I t  is  impossible from this comparison to say which 
kind o f  green feed proved the most p ro fita b le , but both were much 
relished and large quantities o f  both were consumed.
The feeding record shows that most o f the pigs made very un­
satisfactory  gains during the last period and fo r  th is and other 
reasons i t  was thought best to bring the experiment to a c lose . No 
doubt a valuable comparison might have been secured at th is time 
by feeding them corn exclusively fo r  a given period and determining 
the e ffe c ts  o f  their previous feeding on their behavior during the 
fattening period; but th is was given up in order that a l l  the an­
imals might be slaughtered at the same time and comparable observa­
tions secured re la tiv e  to their ph ysiologica l development. Certain 
circumstances rendered i t  impossible to perform this work before 
Dec. 30th, and from the end o f the twenty weeks indicated in the
43.
feeding record u n til Dec. 29th the animals were s t i l l  fed their re­
spective rations. The follow ing record o f th is  period was made:
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We find  here a substantial gain in each case, showing that the 
change from whole corn to corn-meal at the beginning o f the 21st 
weeh was very b e n e fic ia l. A ll food was withdrawn on the 29th o f  
December in order to prepare the animals for  slaughtering on the 
morning o f  the 30th.
VII. SLAUGHTERING TESTS.
After being weighed on the morning o f  December 30th the pigs 
were taken tc the abattoir o f  Dallenbach and Boyle, o f  Champaign, 
where a l l  o f  them were slaughtered and dressed in  the same manner 
and sim ilar examination was made o f a l l  o f  them. The blood was 
caught in a pan when each animal was stuck and the weight taken 
immediately, bxxt such great variation  was found in the extent to 
which the d ifferen t animals gave up their blood that no comparison 
could be made from these figu res , as soon as each animal was hung 
up, the g irth  Just back o f the fo re -le g s  and the length from the 
tip  o f the snout to the root o f  the t a i l  were measured. Next the 
in testin a l fa t , heart, l iv e r , kidneys, lungs and spleen o f  each 
pig were weighed and the length o f the in testines measured. On 
Dec. 31 the dressed carcasses were weighed and cut up, records 
being kept o f the weight o f the lea fla rd , bacon, lo in , and one un­
trimmed ham and shoulder o f each animal and photographs made o f 
cross-section s o f  selected  specimens. The data taken in th is  way 
are presented on the follow ing page.
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We find  here a substantial gain in each case, showing that the 
change from whole corn to corn—meal at the beginning o f  the 2 1 st 
week was very b e n e fic ia l. A ll food was withdrawn on the 29th o f  
December in  order to prepare the animals for  slaughtering on the 
morning o f the 30th.
VII. SLAUGHTERING TESTS.
After being weighed on the morning o f  December 30th the pigs 
were taken to the abattoir o f  Dallenbach and Boyle, o f  Champaign, 
where a l l  o f  them were slaughtered and dressed in  the same manner 
and sim ilar examination was made o f  a l l  o f  them. The blood was 
caught in  a pan when each animal was stuck and the weight taken 
immediately, but such great variation  was found in the extent to 
which the d ifferen t animals gave up their blood that no comparison 
could be made from these figu res , as soon as each animal was hung 
up, the g irth  Just back o f the fo re -le g s  and the length from the 
tip  o f the snout to the root o f  the t a i l  were measured. Next the 
in testin a l fa t ,  heart, l iv e r , kidneys, lungs and spleen o f  each 
pig were weighed and the length o f the in testines measured. On 
Dec. 31 the dressed carcasses were weighed and cut up, records 
being kept o f the weight o f  the lea fla rd , bacon, lo in , and one un­
trimmed ham and shoulder o f each animal and photographs made o f 
cross-section s o f  selected  specimens. The data taken in th is  way 
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VIII. DISCUSSION OP TABLE VIII.
A point w ell worthy o f notice is  the shrinkage the d ifferent 
aninals made when the feed was withdrawn. We find that the corn-fed 
pigs were least a ffected  by th is change, shrinking l i t t l e  more than 
one-half as much per 100 lb s . as the others, a l l  o f  which shrank 
p ra ctica lly  the same amount. Referring to the weights on Dec. 30th 
i t  is  seen that the experiment closed with the aninals at very d i f ­
ferent stages o f development. I t  was plain ly the tendency o f the 
corn-green feed ration  to produce the most rapid growth, and o f  
both the exceedinly nitrogenous diet o f the rape-beets fed pig and 
the highly carbonaceous food o f  the corn-fed lo t  to produce the 
slowest growth, while the corn-oats and the corn-shorts mixtures 
seemed somewhat less  favorable to growth than the former and consid­
erably more favorable than both o f the la tte r  rations. I t  thus 
seems that the slow growth made by Lot I was conducive to the pro­
duction o f flesh  which was much less easily  influenced by the meta­
b o lic  a c t iv it ie s  o f  the body when food was withdrawn than the flesi 
produced more rapidly and with the consumption o f larger amounts o f 
food. I t  might have been expected that the pig o f Lot IV, having 
consumed a large amount o f bulky food and a small amount o f grain 
would have shown more e ffe c t  from shrinkage than the others; but 
th is was not the case, owing, perhaps, to the fa ct that h is  growth 
wasfmore slowly, lik e  that o f Lot I ,  and, considering the small 
amount o f  concentrated food which he had received, the withdrawal o f 
a l l  food was a much less  radica l change in th is case than in  the 
others.
48.
The percentage o f  dressed weight to l iv e  weight appears subject 
to considerable variation , even between the separate pigs o f each 
lo t ,  but we notice at once that the female dressed substantially 
higher in each case than the male. This, i f  v e r ified  by other tests , 
is  a conclusion which is  o f  vastly more than s c ie n t if ic  in terest.
The dressed weight o f Lot IV as compared with the others shows un­
mistakably that an extensive succulent d iet with a considerable ex­
clusion  o f concentrated food resu lts  in a smaller proportion o f  
carcass to o f fa l  than a ration  composed more largely  o f r ich  foods.
Of the other lo t s , the corn -oats-shorts fed  pigs seem to have the ad­
vantage in dressed weights, and one o f  the corn-green fed  animals 
is  the lowest.
In regard to the size o f the animals as shown by the g irth  and 
the length here presented, we may notice that the restr ic ted  g irth  
o f the corn fed and rape-beets fed  pigs corresponds in general to 
the small lungs indicated farther down in the table, and that the 
largest size  was attained by the pigs that received the corn-green 
feed ration ; but there were o f  course variations in g irth  and length 
when the experiments began and without other means o f comparing the 
animals these figures would be o f uncertain value.
Examining the data relatin g  to the internal parts and organs, 
we fin d  the in testines were the longest and seemingly most develop­
ed in the corn-green-feed animals, which had also made the greatest 
actual growth;and, though the rape-beets fed  pig was a much smaller 
animal than the others, we find  that h is  in testin a l length was about 
as great as that o f Lots I and I I I ,  as was also h is  actual length. 
The great development o f in testin a l fa t  in  Lot I and the small a-
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mount found in Lot IV a fford  an interesting and valuable comparison 
between carbonaceous and nitrogenous rations in  th is very important 
respect. Not much variation was found in the size o f the spleen 
nor in the heart, excepting that the corn fed lo t  seemed somewhat 
less  developed in th is organ, perhaps, than the others. The large 
liv e r  o f the rape-beets fed  pig may be explained by the constant 
demand fo r  the b ilia ry  f lu id , due to the large amount o f bulky and 
fibrous food consumed by t h i 53 animal; and possibly the absence o f 
such food may account fo r  the re str ic te d  development o f the liv e rs  
o f the corn—fed. p igs. While there was l i t t l e  variation in  the 
weight o f the Kidneys as between the d ifferen t lo t s , we notice that 
the male in each case had developed larger Kidneys than the female. 
The lungs, as before mentioned, seem comparatively restr ic ted  in 
the corn -fed  and rape-beets fed  animals, and i t  is  a notable fa ct 
that the corn fed pigs had also the smallest hearts and liv e rs  and 
the greatest amount o f in testin a l fa t . The lea fla rd  o f the rape- 
beets fed p ig , lik e  the in testin a l fa t ,  is  seen to be d e fic ien t , 
as are also the ham, shoulder, bacon and lo in  o f th animal, while 
these parts in the other animals were not found, su ffic ie n t ly  vari­
able among the separate lo ts  to warrant further conclusions. I t  
must be remembered, in dealing with a l l  the figures o f th is tao le , 
that there is  naturally the most variation  in the parts o f the body 
which are not c lose ly  associated with i t s  d igestive , respiratory 
and excretory functions- that i s ,  the fa tty  and muscular outer cov­
erings o f the body and the stored fa t  about some o f  the internal 
organs- and the least variable parts are the organs which perform
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these functions: so ,that any comparisons from our table must not be 
based on to ta l weight, since th is includes the extremely variable 
outer covering, nor on the weight o f the internal organs, since 
these are seen to have been affected by the kind o f food eaten; but 
the variations in  each part must be noted separately and then any 
correla tions o f these variations brought together fo r  discussion or 
conclusions. In the photographs which are presented in PlateSIV 
and V we have an accurate means o f comparing the amount and d is t r i­
bution o f fa t and lean in animals which were fed on each o f  the 
three rations. Through an unfortunate oversight the shoulder o f 
the corn- fed pig was photographed in a position  unlike the others, 
thus destroying any comparison regarding i t .  The pieces fo r  these 
pictures were taken from the males o f  Lots I , II and IV as indicat­
ed on the P late. The most striking variation is  found between the 
rape-beets fed  animal and the others, and the d istribu tion  o f lean 
in the fa t o f  the corn-green fed pig is  not so d ifferen t from that
o f the corn fed pig as might have been expected. These were grow­
ing animals which had reached the fattening period and which, with 
these rations, would doubtless have shown variations more pronoun­
ced than those which have been found here.
IX. TESTING THE BONES.
When the dressed carcasses were cut up the humerus, ulna and
radius from a fo re -le g  o f each animal were saved fo r  the purpose 
o f  determining their breaking strength and mineral content. Part oi 
the flesh  could not be removed with a knife and the bones were put 
in  33 'j*oalcohol. This, a lso , was found to be not altogether e f fe c t ­
ive , and in order |h°rou-£bly remove a l l  the meat and cartilage i t
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was found, necessary to b o i l  the bones in water. After being clean 
ed, the weight and volume o f each bone were determined. Each was
o
then placed upon knife-edges two inches apart in a Richie Bras, 
testing machine, Plate VI. with a l l  the bones o f each hind in ex­
actly  the same p osition . After the bones were broken and the load 
recorded, note'’ were made o f the v ertica l and longitudinal diameter 
o f each at the breaking point. The ulna and radius o f each animal 
were next weighed again and burned to a white ash, the residue rep­
resenting the mineral content. The resu lts o f these tests  are pre­
sented in the follow ing table.
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The general points to he observed, in th is table are (1 ) the coin 
paratively large bones o f Lot IV; (2 ) the ligh ter  bones o f the corn- 
fed p igs, the others being fa ir ly  ianiforI!l in weight; (3 ) the gener­
a lly  low breaking strength o f the bones o f the corn-fed. pigs and the 
generally high strength o f the bones o f the corn -oats-shorts-fed  
p igs, in considering which we must make allowance fo r  the two bones 
which crushed without y ie ld in g  a fa ir  test o f  strength; (4 ) the gen­
era lly  low percentage o f mineral matter in the bones o f the corn-fed 
p igs , while those o f the corn-green feed lo t  seem somewhat higher 
in ash than any o f the others.
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x. summary.
These animals, i t  must be remembered, were in the growing stage, 
and any p rin cip les indicated by their behavior must not be applied 
to animals in the fattening period ; but we certa in ly  have here a leg­
itim ate comparison between the ra tio s  selected  and, in their e ffe c ts  
upon growing p igs, a test o f  considerable economic importance.
Stated b r ie f ly , the conclusions o f  my experiments seem to be as f o l ­
lows:
1. The ration  o f  corn and green feed produced the most rapid growth, 
induced the largest consumption o f  corn and produced the most pro­
f ita b le  gains.
2. The ration  o f  corn and oats produced the least rapid growth,was 
consumed least readily  and produced gains at the greatest expense.
3. Corn was much more e f f ic ie n t  when fed with short s slop during 
the f i r s t  12 weeks than when fed alone during the las& 8 weeks.
4. The ration  o f corn and. shorts fed during the last 8 weeks was less  
e f f ic ie n t  than the corn-oats ration  with shorts s lop ,fed  during the 
f i r s t  tY/elve weeks, but i t s  e ff ic ie n cy  was almost as great as the 
corn ivith shorts-slop  during the f i r s t  twelve weeks.
5. The nu tritive  ra tio  had no influence upon the e ff ic ie n cy  o f  the 
ration  or the cost o f  producing gains.
6. In a l l  cases but one more dry matter in  the food was required to 
produce 100 lb s . increase in the la tte r  part o f  the experiment than 
in  the f ir s t .p a r t .
7. Greater weekly gains were made during the la st  part o f  the experi­
ment than in the f i r s t  part by a l l  but those fed  on corn alone.
8. Grinding the grain produced a much greater saving during the f i r s t
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12 weeks than daring the last 8 weeks, but was economical in both 
cases.
9. The sex o f  the animals had less  influence on their value as feed­
ers than their in d iv idu a lity , but the females gave a larger percent­
age o f  dressed weight to l iv e  weight than the males. The males had 
larger kidneys than the females.
10. The least shrinkage when feed was withdrawn was made by the 
corn -fed lo t .
11 . The tendency o f  the corn -oats-shorts ration  was to produce the 
highest percentage o f  dressed weight, and that o f the rape-beets 
ration  to produce the lowest percentage.
12. The corn fed. pigs were small in g irth , lungs, heart and liv e r  
and had the greatest abundance o f in testin a l fa t .
13. The development o f the liv e r  seemed greatest in the animals 
which consumed the most food , and most retarded in  those which con­
sumed the least food.
14. The bones o f the corn fed lo t  were l ig h te s t , weakest and low­
est in percentage o f mineral matter; those o f  the corn -oats-shorts 
fed  were the strongest; and those o f  the lo t  which were ted on the 
corn—green feed ration  had. the highest percentage o f  ash.
An inquiry naturally arises as to the p ra ctica l bearing o f 
these conclusions and their meaning to the feeder, w /h ave seen, 
from several d ifferen t considerations, the disadvantage which ac­
companies exclusive corn feeding; and the value o f  a varied d iet 
fo r  growing pigs in general is  p lain ly  evident. Throughout th is 
experiment the great e ff ic ie n cy  o f green feeds in proportion to 
their cost has stood out prominently as one o f  the strong indica-
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tions o f  the results;and th is , together with other tests  to be quot­
ed la te r , seems fu lly  to warrant the assertion that, fo r  pigs in the 
corn b e lt , no ration  can be supplied so pro fitab ly  as one which in­
cludes a lib e ra l allowance o f  some succulent crop that can be con­
veniently and cheaply grown on the farm. Besides rape, cowpeas and 
sugar-beets, which have been fed with satisfactory  resu lts  in this 
te s t , there are other crops and feeds which are more suitable in 
certain  lo c a l it ie s  than any o f these. Such are clover and blue- 
grass pasture, a l fa l fa , s ilage and d ifferen t root crops, and a l l  o f  
these have proved e ff ic ie n t  pig feeds fo r  lo c a l it ie s  in which they 
are easily  produced. The e ffe c t  o f succulent feed upon the body o f 
the animal, as shown by the resu lts  o f  our own te s t , is  to stimulate 
i t s  growth and increase i t s  capacity and e ffic ie n cy ; and one o f the 
most important general p rin cip les which seems to be emphasized here 
is  the value o f green feed in  bringing the growing animal to the 
fattening period in such a condition as to favor extensive corn 
feeding. Since the p ro fita b le  disposal o f  the largest quantity o f  
corn is  the main problem in hog-feeding, th is  conclusion is  o f 
prime and p ractica l importance to the farmer.
XI. what other experiments have shown.
I t  is  unfortunate that the subject o f  hog-feeding has not re­
ceived attention at the hands o f many investigators at our American
a ll
experiment stations and that but a few men are responsible for^the 
re lia b le  tests  in th is important f ie ld .  Some carefu l and thorough­
going work has been done, however, by men o f recognized a b ility , 
and in connection with the resu lts  o f  our own experiment i t  w il l  be 
well to consider the conclusions at which others have arrived.
57.
in  one o f  the experiments o f  Lawes and Gilbert at Rothamsted, 
England, a certain  pen was devoted to the test o f  feeding pigs corn 
meal alone, and Sir John Lawes w rites thus o f the r e s u lt :“in  pen 5 
the Indian meal was given alone, ad libitum  o f course. One o f the 
pigs on th is  food  gained more than lb s . a day during the f i r s t  
fortn ight o f the experiment; but the other two only about h a lf as 
much. Before the end o f th is  f i r s t  period, however, i t  was observed 
that th is fa st gaining p ig , and one o f  the others, namely, Mo. 3, had 
large swellings on the side o f  their necks; and that at the same 
time their breathing had become much labored. I t  was obvious that 
the Indian corn-meal alone was in some way a defective  d ie t; and i t  
occurred to us that i t  was comparatively poor both in  nitrogen and 
in mineral matter- though we were in clined  to suspect i t  was a de­
fic ien cy  in the la tte r , rather than the former, that was the cause
so far
o f the i l l  e ffe c ts  produced. We were at any rate unwilling -o d is­
turb the plan o f the experiments as to increase the supply o f n itro ­
genous constituents in the food ; and accordingly determined to con­
tinue the food as before, but, at lea st, to try the e ffe c t  o f  putting 
within reach o f the pigs a trough o f  some mineral substances, o f 
which they could take i f  they were disposed. The mixture which was 
prepared was as fo l lo w s :-  20 lb s . o f  fin e ly  s ifte d  coa l ashes, 4 lb s . 
o f  common sa lt and one lb . o f  superphosphate o f  lime. A trough con­
taining th is  mineral mixture was put into the pen at the commence­
ment o f the second period, and the pigs soon began to l ic k  i t  with 
evident r e lis h . From th is  time the swellings or tumors, as well as 
the d i f f ic u lty  in  breathing, which probably arose from the pressure
o f  the former, began to diminish rapid ly . Indeed, at the end o f  the 
# Journ. Royal Agr. Soc., XIV: 472.
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second period the swellings were very much reduced, and at tho end
o f  the third they had disappeared en tire ly .......................In pen 8 two
lb s . o f  the bean and le n t i l  mixture and two lb s . o f  bran per pig 
per day was the fixed  allowance; and Indian meal the complementary 
or ad libitum food . In th is  diet there would be a more lib e ra l 
allowance o f  nitrogen than in either pens 5, 6, or 7, whilst there 
would be at the same time, enough o f the Indian corn-meal to pro­
vide a lib e ra l supply o f  the important non-nitrogenous constituents. 
Every pig in th is  pen gave a good, and upon the whole, a pretty 
regular increase, though they d iffe red  somewhat from one another 
in th is  respect; and they a l l  grew considerably as w ell as fatten ­
ed...................The average increase o f th is  entire pen was more than
2 lb s , per.head per day." These gains were much larger than were 
obtained in our own experiment, but the pigs used in  th is  test were 
from 9 to 10 months o ld , and a study o f  our feeding record shows 
that the tendency o f  a l l  but the corn fed pigs was to make more rap­
id increase as the feeding period advanced. Figures more nearly 
comparable to those fo r  Lot I o f  my experiment are found in a sum- 
mar?/' o f resu lts  from feeding eleven lo ts  o f  p igs at the I l l in o is  
station  in d ifferen t years and at d iffe ren t seasons with shelled
corn, without other food except coal slack and sa lt . In reporting
T
these resu lts  Prof. Morrow says, " in  no case did pigs make sat­
is fa ctory  gains a fter s ix  or eight weeks feeding on corn alone," 
while those fed corn with pasture made larger gains and consumed 
more corn than those fed  corn alone. An experiment with pigs o f  
j^bout the same age and continuing the same length o f  time as py
111. B ulletin  16, p. 502.
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test is  described thus Talcing a l i t t e r  o f  s ix  p igs, f iv e  weeks
old , we divided then into two l o t s .......... This was on the f i r s t  o f
June, One lo t  o f  three were put into a pen and fed upon corn-meal 
soaked in  water fo r  twelve hours, ad libitum . The other lo t  was put 
into a pen alongside, and fed upon g reen c lover, cut short by a 
straw -cutter, and mixed with corn-meal. At f i r s t  only one quart 
o f  th is cut clover was fed each p ig , with a l l  the meal they could
eat............  This lo t  o f  pigs were always l iv e ly , always ready fo r
their feed; while the other lo t ,  with meal alone, ate greedily fo r
a time, then became mincing and dainty for  a few days, showing athe
feverish state o fAsystem, contenting themselves with water for  a 
few meals, and by fasting got over i t  and went on eating again.
This was repeated many times during the fiv e  months thatthe experi­
ment lasted . At the end o f  the time the two lo ts  were weighed. The 
lo t  fed  on meal alone weighed 150 lb s. each; the other lo t  210 lbs.
each, or 40f more fo r  being treated as grass eating animals. Each
lo t  consumed the same amount o f meal.............. In order further to test
th is matter o f feeding fibrous food with grain we experimented in 
winter , with two lo ts  o f  p igs, two in each lo t .  Each lo t  weighed 
150 lb s . at the commencement o f the experiment, and a l l  were o f  the 
same age, the t r ia l  continued 120 days. One lo t  was fed corn-meal, 
wet up with hot water and allowed to stand a few hours. The other 
lo t  was fed a l i t t l e  short cut clover hay and corn-meal, wet up with 
hot water and allowed to stand. In th is case, a lso , each lo t  con­
sumed about the same quantity o f corn-meal. The pigs on meal alone
gained llO lbs. per head and the lo t  on clover hay and meal gained
o
3.45 lb s, each, or 50 percent more.” Prof. Henry found the follow ing 
t: - Colburns swine'"' ~
7th Annuai 1 j XRep ' V. °3 co^sin7 s\°aiion.
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points in favor o f shorts-bran fed. hogs over those getting corn 
only:
" l .  A far more rapid growth.
2. A much more economical gain for  food consumed.
3. Much more blood in the body.
4. Larger liv e rs .
5. a larger proportion o f  lean meat to fa t .
6. a larger proportion o f ash to a given volume o f bone.
7. Somewhat stronger bones in  proportion to weight o f body."
A ll o f  these illu stra tion s  show the disadvantage o f a plain corn
diet and the saving which may be e ffected  by even a sligh t variat­
ion o f  the ration with some more nitrogenous food. And we must con­
clude that success in  pig-feeding depends not on feeding less  
corn, but on supplying a su ffic ien t amount o f those feeds which at 
once induce a larger consumption o f  corn and resu lt in a larger and 
better development o f  the animal body.
XII APPENDIX
In order to learn certain  fa cts  with regard to the condition 
and development o f  swine in  various parts o f the world, the follow ­
ing le t te r , modified in some cases, was sent to the American con­
suls at Naples, Cape Town, Moscow, Calcutta, Canton, Algiers,Brunei, 
Cairo and Valparaiso, and to Joseph Shimoon o f Urumiah, Persia,
Mr. Thabire o f Burma, Mr. Sobennikoff o f  S iberia, G.B. Smith o f 
Madras, T.T.Sedwick o f Honolulu, D. Me Alpine o f Melbourne, Austral­
ia , and Prof. E. Davenport o f  Champaign.
tt In preparing a thesis on swine feeding I am interested in 
knowing something o f  the influences which surround the hog in your 
country and o f the methods o f  feeding and breeding by which he has 
been made what he is .  I would lik e  to ask you, therefore, what 
breeds o f hogs, i f  your breeds are d is t in c t , are found in 
T i l l  you t e l l  me something o f the s ize , shape, co lor  tendency to 
fa tten , a c t iv ity  and habits o f  each o f your breeds? Are the animals 
confined in c lose  pens, as a ru le , or are they allowed to search fo r  
their food? What are the d is t in ctiv e  hog-feeds o f  your country, and 
are any special methods used in the preparation o f these feeds? e tc ."
Herewith are given some o f the rep lie s  which were received, the 
numbers corresponding to references in the text.
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No. 1.
Cape Town, so. A frica,
January 19th, 1899.
Louis D. Hall, Esq.,
«
c /o  University o f I l l in o is ,
Champaign, I l l ' s .
Dear s ir
Copy o f  le tte r  to th is  consulate.
Feeding fo r  and breeding o f the hog.
"With reference to your le tte r  dated 27th ultimo, re la t­
ive to the above subject, I am directed to state for  your inform­
ation that the Hog industry in this Colony is  s t i l l  in a very prim­
it iv e  state and that no systematic pig breeding on a large scale from 
which the desired information bould be obtained has been carried on. 
The ordinary Hog seen in th is country is  a very active animal, f la t ­
sided, razor bached, long snouted and covered with b r is t le s  lih e  
pin wire, and has been but l i t t l e  .improved by occasional importations 
o f  the better class o f European breeds.1




Under Secretary fo r  Agr.





Agency o f  Consulate General o f  the United states,
Cairo, EGypt, March 4th, 1899.
Honorable David J. H ill,
Assistant Secretary o f State,
Washington, D.c.
Sir:
I have been requested by Louis D, Hall o f  the College o f  Agri­
culture o f  the University o f  I l l in o is ,  to furnish him with certain  
information in regard tothe swine industry in Egypt, and I have 
learned,upon inquiry, the follow ing fa c ts , which I w ill  be glad to 
have the Department transmit to him, i f  i t  is  considered advisable 
to do so.
Egypt being a Mussulman country, the breeding o f pigs is  not a 
large industry. The pig is  considered an unclean animal and cannot 
be eaten by Mohammedans. Any information that can be obtained oh 
th is  subject i s ,  therefore, o f  but l i t t l e  value as no records are 
kept by any one as to the cost o f  food, food rations, e t c . .
Pigs are reared ch ie fly  by the Copts (Christians) o f  Upper Egypt 
and are bought by the Greek and German butchers fo r  sale in the 
large towns where Europeans reside . When properly fed and looked 
after they pay w ell.
The ch ie f breeds are the “belad i” or native and the "M alti” or 
Maltese variety , inpoted from Malta.
There are some English pigs in the country- Tamworth and Middle 
White Yorkshire- but they are subject to diseases which do not af­
fe c t  the beladi and Malti breeds.
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The beladi have a comparatively small body and is  usually 
white in co lo r ; i t  is  not a fa st grower and fattens with d if ic u lty , 
rarely exceeding 250 lb s . dead weight, '̂ he breed matured la te , is  
coarse boned and short limbed. The bach is  narrow and the body 
short, lo in s  narrow, r ibs  not w ell sprung, hams small- meet not ne- 
ing well le t  down to the hochs. The sow is  p r o f i l i c ,  having usual­
ly  twelve to fourteen young. The animals are not readily  subject 
to disease and stand rough treatment.
The Malti variety has overhanging ears, fu l l  shoulders, body 
long and comparatively large, bach broad, and as a ru le , le v e l, legs 
fa ir ly  large, r ib s  well sprung, lo in s  wide and hams large- the meat 
being well le t  down to the hochs. The sows are less  p r o f i l ic  than 
in the case with the beladi breed, usually producing from 5 to 10 
young, the mothers are good nurses. The pigs fatten  easily  and come 
to maturity early; the give up to 500 pounds dead weight. They are 
more subject to disease than the beladi.
The beladi has been crossed with both Yerhshire and Malti and 
the Malti with the Yerhshire, but the resu lt has not been very sat­
is fa ctory .
The sow is  not allowed with the boar u n til 9 or 10 months old 
and the male is  not allowed to lin e  a sow u n til i t  has reached the 
same age.
The #oung are usually castrated when 5 weehs old and weaned 
when 7 weehs old . They are usually h ille d  when about two years old .
The f lo o rs  o f the p igeries are usually made o f asphalt or o f 
brichs la id  in cement, but as a ru le without any drain or inclina-r 
tion , and are, consequently, always in a damp and d irty  condition.
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The animals cannot be fed pro fitab ly  unless partly on food tha 
is  otherwise unmarketable, such as kitchen waste, small and unsound 
potatoes, cabbage leaves, t a i l  corn, whey, waste from bakeries, etc 
Pood which is  otherwise marketable may consist o f  green berseem- 
c lover- maize, beans, bran, good quality wheat and barley flou r , 
French beans, eto.
The qu a lities  o f  marketable foods given to the pigs o f course 
depends upon the quantity o f waste material available. For fatten­
ing purposes, during the la st 40 days, maize- costing 14 sh illin gs  
per 300 pounds- or beans- costing about the same as maize- is  added 
to the other food.
Supplementary. food given at other times o f the year i . e .  from 
April to September is  usually a mixture o f wheat or barley flo u r , 
bran, and sinnads (broken le n t i l  seeds and husks). The low quality 
flou r  may be bought fo r  one sh illin g  per 100 pounds, the sinnads 
fo r  2 sh illin g s  per hundred pounds- approximately.
The pigs are fattened during the winter months, from October 
to March, there being many tou rists  in the country and a consequent 
demand fo r  pork much in excess o f that during the summer. Hams are 
never made.
Butchers who buy young pigs and fatten them fo r  sale in the 
towns reckon a cost o f  one p iastre (5 cents) per day fo r  food and 
attention . They buy at 2 p iastres (12-cents) per oke (2 lb s . ) l iv e  
weight, the pig when bought having a weight o f about 130 to 140 
pounds.
Kept fo r  from 4 to 6 months, according to the breed, the butch 
er makes a p ro fit  o f  about 10 sh illin g s  per animal.
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I am, s ir ,
Your obedient servant,
Thomas Skelton Harrison 




Honolulu, H .I. Apr.22, 1899.
Mr. Louis D. Hall,
Dept, o f  A£. Univ. o f  I l l s . ,
Dear s ir  : -
Some time ago you wrote asking fo r  information respecting the 
Hog in these Islands. Owing to the lack o f time we put o f f  writing 
u n til now; although the information we may forward, you w ill be per­
haps very lim ited; yet we would be pleased to give you any partic­
ular data on the subject, i f  you w ill specify  what you desire.
The Hogs which are introduced are the Poland-China and the
-- ---------------
Berkshire. They need no de scr ip tio  as their  breeds i s  too well es­
tablished. There are not many hog ra isers here, they being confined 
to familq^er, as is  often done in the States. However there has been 
a move towards raising them on a large sca le, and many o f  the ranches 
have been quite successfu l. We would say however that care must 
be shown in breeding; there is  a great tendency to inbreeding, and 
thus a gradual deterioration  in the stock. To prevent th is , those 
who pretend to So the work in a business lik e  manner, introduce a 
new boar each year, and in th is way the stock is  kept in a f  air 
condition. I w ill  say too that ca ttle  are apt to in-breed to a 
great extent, producing similar changes. This lack o f proper breed­
ing, then, has i t s  e ffe c t  on the small owners, as they cannot a fford
to
the introduction o f fresh stock, or don 't care as the condition o f  
their animals as long as they s e ll  fo r  a fa ir  p r ice , and meat is  
high in th is country, so there is  a ready sale fo r  a l l  kinds o f  
pork. Those who enter the business on a large sca le , however, are 
very progressive, and quite s c ie n t i f ic ,  th is  fa ct is  true o f  most
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lin es  o f production here; the contras-t between prim itive ideas and 
the modern way o f  doing things, is  brought before us at every hand. 
For example, the Chinese working in their r ic e  f ie ld  use the old 
time oxen, and perhaps a plow with one handle, while on sugar plan­
tations a l l  the plowing is  done by steam. This same condition o f  
a ffa irs  seems to exist in most a l l  the labors. So with p igs, some 
feed merely the slops from the kitchen with what the pigs can pick 
up; others feed according to good methods or their equivalent. Sor­
ghum, root plants, and some grain constitute the ch ie f foods. One 
man has tried  the experiment o f feeding a small amount o f the waste 
syrup from the sugar m ills , feeding i t  with some other food o f  
course. It  has proved successfu l, i f  fed properly, but should not 
be le f t  to inexperienced hands. This syrup is  the refuse glucose 
with a l i t t l e  cane sugar, besides containing a l i t t l e  lime and oth­
er im purities. This o f course furnishes a good supply o f  carbohy­
drates. This syrup goes to waste unless put on the land again, and 
so i t  makes a very cheap food for  p igs, and necessarily fattening. 
The Hogs which roam over the mountains get guavas and other fr u its , 
and in fa ct there is  always a moderate pasture fo r  them
In connection with this le tte r  we wish to speak o f the wild 
p ig . In certain  mountains and gulches there are pigs which evident­
ly  at one time belonged to natives. Bui> escaping they f in a lly  be­
came w ild, and i t  is  in th is state that we find them. I ,  personally, 
had the . opportunity to get a small one a liv e , and i t  was
o f the greatest in terest to me to notice the degeneracy o f  the ani- 
m al as compared with our high bred hog. Long nose, long leg s , and 
small body. Yet i t  may not have been many years ago that the par-
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ent found i t s  way to the fo re s t . I t  is  supposed that the early 
explorers also le f t  a pair o f  p igs, but o f course we are not able 
d e fin ite ly  to say much about the matter.
The orig in a l pigs belonging to the School show one or two de­
grees o f  inbreeding, and I am in hopes to render the matter a l i t t l e  
la ter  on.
I f  I can give you any more data pertaining to the Hog I w il l  
gladly do so, and you must fe e l  at lib erty  to c a ll  on me fo r  any 
information I can afford .
Yours tru ly ,
%
T.F. Sedgwick,




Mr. Louis D. Hall,
University o f I l l in o is ,
Champaign, 111.
Dear s ir :
Your le t te r  to Mr. Joseph Shimoon came to my hands as he 
is  s t i l l  in America. There is  however l i t t l e  to rep ly , since in 
th is Moslem land hogs are considered unclean and nothing would hire 
a ‘ man to touch one, much less  eat i t .  The Christians are a l i t t l e  
le ss  prejudiced against pork than the Moslems, but there is  not a 
domesticated pig in Persia, I suppose.
We are suffering much from high p rices and famine threatens.
We need greatly aid to help the poor hungry people.






University o f  I l l in o is ,  ' 
Champaign, I l l s .
Calcutta, January 10th 1899
Dear s ir :
Replying to yours o f  the 3rd u l t . ,  re la tiv e  to the breed 
o f  hogs, the methods o f breeding, e tc , here, I have to say that, 
while India has a population o f  about 300 m illion s , a l l  are Moham- 
edans oof'Hindus who do not eat hog meat, except the very lowest 
classes , who have no caste, and about 10000 Europeans, including 
the so ld iers , consequently the breeding o f hogs is  not an extensive 
business, and the question o f feeding is  not given much attention 
h e r e .• There are some hogs ra ised , throughout the country though but 
l i t t l e  attention is  paid to the improvement o f  the breeds or the 
methods o f  feeding. They are generally herded in f ie ld s  and search 
fo r  their food.








Urbana 111. May 31, 1899.
L.D.Hall,
University o f  I l l in o is .
Dear s ir :
Speaking o f the hogs o f  B razil, the most that I can say 
is  that their character seemed to be largely dominated by Berkshire 
blood. For the most part they are given extreme lib erty  as to range 
and employ a great deal o f  their time in fish in g  fo r  crabs and mus­
sels  up small creeks, but they are also allowed large feeds o f 
coarse corn-meal (fu ba ), and lib e ra l amounts o f  sugar cane. The 
animals carry less  hair than most breeds o f  North America, but are 
extremely w ell bred and take on immense quantities o f  fa t .
Contrary to many sentiments expressed in our books, pork is  
a favorable a r t ic le  o f  d iet in th is hot country. Here the temper­
ature is  so high that the fa t does not remain attached to the lean 
parts as with us in  the North, but a fter the slaugther the bony and 
muscular skeleton is  separated from the fa t  leaving the latteif as 
a great blanket behind. The lean meat is  mostly boiled  while the 
fa t  is  used in stews w ith 'r ice , sweet potatoes, e tc .
E. Davenport.
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